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The Dzerzhinsk Camera Plant in Kharkov, also known as Zavod FED-2 and Zavo% 7
Bermana was under the jurisdiction of the Ministry of Aviation Industry. Its 2dd- 91
ress was PO Box No. 711, Moskovskoye shosse, Kharkov 23, (See sketch No. 1 on <5

page 6 .,)

In 1950 or 1951 the plant was d:wided into two separate installations,; an’ av:.a-
tion plant and the ZaWwod Bermana, which later was renamed the Dzerzhinsk Camera & Q
Plant. The old name was still used by the local population.™ 28 JAN 1350

The camera plant operated six days a week on three shifts, producing som ar%s\%
for the adjacent awiation plant and 18,000 FED-2 cameras monthly, which was the
maximum capacity. No rest periods were allowed. The lunch hour was from 1200 to
1300 hours. ‘

Production Processes ALY
Aluminum arrived at the foundry, shop No. 31, in bars about two feet loniand
eight inches wide weighing approximately 30 kilograms each, It was melted and
poured into castings for the various camera parts. A /the parts made for the

awviation plant were cast during the third shi£t4 ] 25X1
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" . .. name of the section where he worked, a pass number, and the signature ‘of the plant

-
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" After.casting, the parts were taken to the machine shop, Ne. 13, for cleaning
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and. filing to preéfision measurements and then transported on small hand trucks B
to the assembly shop, where they were assembled, tested, and packed for shipment,

The Budget controller submitted production requirements to' the chief engineer of
each section. The latter, in turn, outlined to the supervisors;the quotas necexs-

ary to meet the requirements, :

Punch presses and other mashines had small counters that registered the number of *
parts turned out. L o

Coal, delivered daily by truck, was used for fuel throughout the plant. The .
buildings were heated by steam. Water was provided by a city pipeline but was

heated by the heating plant in the aviation plant, | _|in emer- 25X1
gency it was possible to use the city gas distribution system for heating and : -
foundry operations at the plant, o

Each machine was drives by an individual electric motor. |  |did not see any.

belt-driven machines, | ~ la conveyer system in use in the plant, Co
pelt-drive : i

|

108

11,

_ Security

. _ . .
-There were two entrances to the plant, one for personnel and one for vehicles..

. section may have had a storage system/ /

Jwas| |in the assembly shop. — , -

| - S 25Xt

There was no central storage system in the plant. | _ |the military ]
VAR l - E

ZIS-5 and GAZ-1 trucks were used for transpo§tatign of raw materials delivei'ed to
the plant, as well as for outgoing products, _ e _ o

13

Pedestrians were not permitted to use the vehicle entrance, At 0800 hours,'when

" the day shift entered the plant, and at 1600.hours, when it went off duty, five

guards armed with pistols checked passes at the pedestrian entrance, There was one

.guard, also armed with a pistol, at the vehicle entrance during the day and .one SRR
- guard with a rifle who patrolled the perimeter walls, During the evenimg, three . -~ !

¢ guards armed with rifles and accompanied by dogs patrolled the walls, A1l the

_ guards wore blue uniforms and were under plant authority.

Employee passes were white, bearing the photograph and name of . the employee,’,tha

security chief, Upon entering the plant, the employes called out his 'numbgr and

- was" issued the corresponding pass, which he retained throughout the day and: turned

* in upon leaving the plant. The pass authorized entrance to all parts of the plant . .
- except the military section, the employees of which were issued specidl passes, 7

1k,

15[  |never saw'any evidence of precaution against air raids at the plant,

. Machine Shop, No. 13 (See sketch No. 2 on page 8.) -

16. There were approximately 90 workers on the day shift and on i};e segond shift,

There were 20 firemen manning two fire trucks at the plant fire station, o
| ’ - 25X1

] T~ !

respectively, and 30 on the third shift in the machine shop. Many operations
were necessary to prepare the various camera parts for the assembly line., i«
The front cover of the FED-2 camera, for example, required 84 operations before

it was ready for assembly. Personnel were assigned operationally as follows: : z

|

S-EC.R.ET
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0S8 ‘ Bumber: of Personnel
" Cold-casting . 24
Bituminous press operation 24
Hydroelectric press operation N
Electric oven «- operation 2 SR
Electric oven hardening process , 11 (ten women and :
one man) -
Thermite process . :
Trimming ) " 10
Forming ‘ 10 hR
Electric sulphur furnace operation 2 o ~.
Small bagrationite furnace operation 3 . \.,\
Bronze furnace operation - -2 : o
‘Stockroom operation ) 5 (two men and three women) ) ~
_ Laboratory operation : 15 (women) :

- Most of the machinery in shop No. 13 was manufactured in Czechoslovakia and w'éa

.relatively new. This was true alsc of the machinery in other shops. o 25X1

The component cahera parts were delivered to the machine shop and carried in
wooden boxes from processing point to point by runners. There was no necessity

- for storage space, beeause the parts were carried to the assembly shop 1mmediately

194

20,

21,°

}"

!

22,
. outlying areas. The} maJority of employees were considered skilled, The ehief of
: personnel was Sevchenko (fru.) The chief of the foundry, shop No. 31, was leonid

23 .

after completion of- processing,

W

Thére was very l:Lttle allowance for error, since all the working parts had to be

- fitfed to precision.’ Reception of poor material and haphazard effort on the part

. of workers who- could/ not meet their quotas resulted in a high percentage of re-
Jections. For this reason, it was difficult to fulfill the shop quota, There was
a constant effort to increase production, but it appeared that a maximum effort had
been reached. .. . :

. v

251

Military Section

PN

Entrance to the military section of Zavod FED-2 was restricted. The section was
aunder military supervision. Normakly, Air Force officers of the rank of major or

" below were seén enter:mg the area, but it was visited frequently by colonels of
the Air Force and Border Troops. About 100 civilians were employed in the §ection.

They wore white 1aboratox°y smocks.

Personnel i

b

Three hundred ZIS trucks were employed daily to bring workers to Zavod FED-Z from

- Robert Brontbain, | The plant director and the . 25X1
plant partorg were assigned personal vehicles, a Pobeda and an Opel, respect:weZLv. :

Aviatign Plant ) . ' Y

\ | the primary mission of the aviation plant adjacent to the ' . 25X1
Dzerzhinsk Camera Plant was testing of new aircraft models: Information on - o s
activity m olassified. v
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24, In the summer of 1955» the aviation plant was apparently engaged in a crash pro- ‘,
gram of .testing the TU<104. | | observed the landings and’ 25X1

take<6ffs of the TU-104 from the area of the camera plant. When the aireraft was
airborne, it was put through a series of climbing, banking, diving, and stalling
maneuvers. Tests continued all day every day for more than a month. When they

ceased, | | the Soviet newspapers ed
its appearance in London. | .

25. An instruction booklet in Russian for the FED-2 camera and the manufacturer's
certificate for FED-2 camera No. 079476 have been | ]
{ /obtained. The booklet is unclassified when detached
from this report. E : T

/ Jcomments: .

1L | The
aircraft plant referred ﬂ ~ [may be the aircraft plant No. 135,
which produces the jet transport TU-104. Plant No. 157, which manufactures
aircraft instruments, is also located in Kharkov.

SBeC-R-E-T
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.1+ Dgerghinglc Camova Plant ~ .

1s Employee enirance to plant.

2. TVehicle entrance.

30 Plant f.’u:e station.' ;
| 4. Plant office building. _
‘5; Inside entrance to plant grm:i:nda; . E N | :
6o Garage for plant vehicles. ( B ‘
’f » Plant dining room.

B. Warehouse.

9o Assembly building three stories high, called sho§ No; 26.

10, ' Concrete building under construction, °
1l. Boiler shop. A

12 Machine shop No, 13, two stories highs

" 1% Nachine shop, o, 13, tmo stories high, (See sketoh No. 2 on
<27 page 8 ) _ o R
12b. Machine shap, No. 13, two stories high.
" 13_; Foundry shop, No. 31 ) o RS ,
14.. Secret military section in the machine ehop  building. !
159 Carpenter shop. a B f ' l
16. ‘,_"'S‘élles store for plant personnel. RN
. 17. Sales store for plant visitorss ' ‘ ‘ ‘¢
’:‘1803: Marquee. ’ . ) . o
) 19; Compressor shop. - o ' |
‘Z’Qoi:_ Aviation plant‘; S o _ i ’
. 21; Barracks for aviation plant. personnel..a‘ A _ :
22, Offices of the plant director on second floor. '
23.. Kharkov-lloscow highway. :

SceBom{=Re]
- 25X1
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zerghinsk Camsva Plant and the Adjacent Aviation Plant in Kharkov
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Dzerzh:.nsk Camera Plant in Kharkov.

(No. 12a on sketoh Nos 1 on page 6 o) ) S '

1, Plant laboratory.
2, étoek mq' 7 j
3. Toal room.
P Thermite processing department.
5. - Electric oven for ‘hardening process.
E 6.  Trimming department. |
‘g, forning and £iling department.
_j’r‘ ' 8. Electric sulphur furnace.

9. Electric oven.

i¥g, Bitumims pgesseSo C

Gold casting depariment.

12, Small bronze furnace.
135, Small bagrmtionite furnace.

14, Second story offices of the following personnels Chief of
shop No. 13, assistant chief of shop No. 13, chief tecknolog-

: ical advisor, economist, bookkeeper, bulletin ’board seero-

%, tary, and production controller. ) |

Co 25X1
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(No. 12a on sketch No. 1 on page % »)
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Sketch No. 2¢ Section of the Machine Shop, No. 13, at the Dzerghingk Comers Plant in Kharkov
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.~ ®OTOAMNAPAT
®I]-2

KPATKOE PYKOBOJACTBO

Hacrosiluee pyKOBOACTBO COHEPIKHT  TOJNBKO
KpaTkoe onucanue ¢ortoannaparta OPIM-2 U ocHOB+
Hbic NPABHJA MOJb30OBAHHA UM H HE MOXKET CJays
KUTb PYKUBOACTBOM Mo ¢poTorpaduH.

[lpexxae gem HawaTh moJab30BaThes (OTOAMNNA+

_ paroM, TILATEJbHO H3yudTe NOPALOK paboThl Mo
* ~ NaHHOMY ONHCaHHIO. :
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IMperensun ma ¢oroanmapaThl, MOABEPraBlIHecs pas-
6opke, 3aBOJOM He NPUHUMAIOTCS.

3aBoj NpOM3BOAHT HcOpaBieHHe (oToannapara, eciaH
CKpbiTas HEeHCNpaBHOCTb OOHapyXeHa B TeueHHe 12-mecsy-
HOrO rapaHTHHHOFO CpOKa CO AHSl ero NnpHOGpeTeHHsl.

[Tpu ornpaske Ha 3aBoj HeucnpasHoro ¢oroannapara,
K HeMmy o0si3aTeJibHO JOJKeH  ObITb MNPHJOMKEH NacrnopT ¢
OTMETKOH MarasnHa O BpeMeHH ero MpOJaXKH.

HekomnyiekTubie doToannapaTel 3aBojioM B PEMOHT He
npuHumaioTca. (KoMniekTHOCTb ykasaHa B macnopTe ¢$oTo
annapara). ‘
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®OTOAMMAPAT ®311.2 -

- Qoroannapar PIL-2 oTHOCHTCA, K paspsay
IOPTATHBHBIX KaMep ¢ pasmMepoM Kajpa 24 X 36 mm,
Poroannapar ®I/-2 ssasietcs COBEepIUEHHBIM (0=
ToannapaTtoM, CMOCOGHBIM YIOBJETBOPHTbL camble

. BLICOKHE TPeGOBAaHHS, NpeNbsBJseMbie K (hoToan-

apaTy KBaJH(QHUHPOBAHHBIMA . QOTONIOGH TENSIMH,

¢oTopenopTepamu H HayuHBIMH paGotuukamu, Kak

BCSKHH TOYHBIA npHOOp, oH-TpebyeT kK cefe ca-

MOr0 BHHMATEJ/IbHOrO H OEepexKHOro OTHOLICHHS,

®oroannapar ®3/I-2 paboraer Ha HOpMa/bHOM

nepGopHpOBaHHON KHHONVIEHKE MHPHHON 35 MM,

3apsiKaeTCsl Ha CBETYy KacCeTaMH, BMelialOmUMH

1,6 m nenxku. Kaxcanlli Takoi 3apsia jaer BOS3-

MOXXHOCTb NPOH3BECTH 36 CHHMKOB.

Bricokass paspemwarowas cnoco6Hocts ¢oro;
annapara PI/I-2 nosBosisieT noNyYaTh IpH MNOd
MOLIH  yBEeJHUYUTENS] 0e3yKOPHU3HEHHblE CHHMKH
« opmartom 13X 18 cM u Gouee.

* ®oroannapat $I]I-2 uMeeT pasbeMubIi Kopnyc,
4TO 3HAYHTEJbHO OGJeryaer 3apaiKy H paspaaky
¢oToanmapara mJeHKO, NOATOHKY K amnapary
CMEHHbIX 00beKTHBOB, IPOBEPKY IOCTHPOBKH H T. A.

3
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Hanuure oTheMHO!N 3anHeH CTeHKH NO3BOJAET
JIETKO paspsaxaTb (poToannapar, He 3acCHSB -10J-
HOCTBIO BCIO maeHKy. Iljisi 3TOro CHUMAaloT B TeM-
HOTe WJAM NpY CBeTe, JONYCKAeMOM [IBETOYYBCTBH-
TeNbHOCTBIO NJIEHKH, 3alHIO CTeHKYy anmnaparta
u obpe3aloT MJEHKY y Kpas KacceTbl. Bbinumalior
H3 annapata OpPHEMHYIO KaTyIUKy C KyCKOM 3a-
CHATOH MJIEHKH H 3apsKaloT el0 NPOSIBOYHbLIA
6auoK.

3apsizka (oToannaparta HeMOJNHOH —KacceTow
NPOU3BOAHTCH MO OOIUEMY TpaBHJY.

Qoroannapatr O3/-2 KoMINeKTyeTCs Cnen-
aJbHOH  LeJbHOMETaJJIHUECKOll  JIBY XKOpIYCHOH
KacceToli, aBTOMAaTHUeCKH OTKpbIBatouledcs 0pH
3anHpaHHH KPBILLKH annaparta 3aMkaMu. Annapat
JONYCKaeT TaKXKe HCNOJIb30BaHHE KacceT APYTHX
THIIOB, OCHOBHbIE Pa3Mepbl KOTOPbIX COOTBETCTBYIOT
I'OCT’y Ha KacceThbl.

IlanbuoMep ¢otoannapata OII-2, coBmelueH-
Helfl B OJHOM MOJe 3peHus C BHAOHCKaTeneM, sHa-
YUTEJIbHO YCKOpSieT B YMNpOIlaeT HpoLecc CheMKH,
49T0 0CcOOeHHO BaxXHO npH ¢oTorpapupoBaHuH
"ABHXKYIUHXCS] OBBEKTOB.

HanbHoMep annapaTa MeXaHHueCKH CBf3aH C
06BEKTHBOM, 3TO O6ecneunBaeT aBTOMATHUECKYIO
(OKyCHPOBKY OGBEKTHBA NMpH HaBOAKe (oToanna-
paTa Ha pe3KOCTb. [akoe yCTPOHCTBO JaJbHO-
Mepa - BUJOHCKaTe/sl 3HauuTesbHO obneruaer H
YCKOpSIET MPOLRCC CHEMKH, FapaHTHPyeT TOUHOCTDb

4

Sanitized Copy Approved for Release 2010/04/29 : CIA-RDP80T00246A039300030001-2



Sanitized Copy Apprbved for Release 2010/04/29 : CIA-RDP80T00246A039300030001-2

(OoKycHpOBKH OOBEKTHBAa H BHIGOp rpaHHI Kalpa

B MOMEHT ChbeMKH. "

Jas noBblileHHS TOYHOCTH PaGOTH JalbHO-

Mepa 3HauMTeJbHO YyBeiHueHa ero 6asa (paccro-
sIHMe MeXJAY BXOJHbIMH OKHaMH AajbHOMepa) H
NpHMEHeH MeXaHU3M JHONTPUHHOH HABOJKH, MO-
NYCKAUHUHA HHAMBHAYAJNbHYIO NOATOHKY (OTO-

@ annaparta no 3penuto ortorpada B npefenax =+ 2
JHONTPHH. :

TEXHHUYECKAS XAPAKTEPUCTHKA

Pa3amep HerainBa — 24 X 36 mMm.
3apsan kacceTol — 1,6 MeTpa Ha 36 CHHMKOB.

3aTBOp — IUTOPHBIA €  BblgepxKaMi : B (Bo- -
HEPKKA OT  DPYKH); Vo5 io3 Y100 Y/os03 Yson CC-
KYH/bL.

~ O6bekTHB — aHacturMat «Muaycrap-10» ¢ npo-
CBeT/IEHHOH ONTHKOH; OTHOCHTENbHOE OTBEpCTHe
1:3,5; poxycHoe paccrosune F =50 MM, B yOu-
palouieiicst omnpase. :

) [penenst ¢okycupoBkd — ot 1 MeTpa g0
(GeckOHeuHOCTH).

HanbHomep — onTHueckH#, ¢ Gasoit 67 MM,
' COBMEIIEHHBIH ¢ ONTHYECKUM BHIOHCKATENEM.

. [lpu 3aBoje 3aTBOpa OXHOBPEMEHHO NPOHC-
XOAMT Nojaya IJIEeHKH A/Sl OuepefHOll ChEeMKH H
nepemeliaercss Ha ONHO JejleHHe CueTYHK CHSAThIX ®
KagpoB. OIHOBpeMeHHOCTb 3aBOjAa 3aTBopa H IO-
JauH IVIEHKH ofecrneunBaeT GbICTPYIO NMOATOTOBKY

5
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aNapata K CbeMKe M HCKJIIOYaeT BO3MOMHOCTh
OIHOOYHOH (NOBTOPHOM) CBHEMKH HA 3aCHSATHIR
Kazp.

Mexanusm BO3BpaTa 3aCHAITOH INVIEHKH B Kac-
CeTy JenaeT BO3SMOXHOH mepe3apsiiKy amnnapara
ApYTro#i KacceToff, C HOBbIM 3apsJiOM IJIEHKH, npn
OOBLIYHOM, He OYeHb SPKOM OCBeIIeHHH.

KOHCprxum{ ¢yTaspa JaeT BO3MOXKHOCTb
MPOH3BOJAUTL CBEMKY C PYK H CO IUTATHBA, He
BhHIHHMasn (oroannapaT H3 ¢yTaspa.

l'abaput ¢oroannapara B ¢yTispe, B Hepa-
OoueM nosoxeHHH: 70X 90X 170 Mm.

Bec dortoannapara ¢ ¢ytaspom, Bkaodas 3as
psa nJeHKH, okoJso 900 r.

YCTPOMCTBO ®OTOAIIITAPATA
W TTPABWJIA OBPALLEHKUA C HUM

1. Kak BHHYTb poToOanmapar
u3 ¢yTnﬂpa

OTCTerHHTe KHONKH H OTKPOMTE KPHILIKY Q)y'r-
nsipa.. BpamieHueM rafiki Ha AOHBILIKe (py'mslpa
BLIBUHTHTE HITATHBHBIH BHHT, NPeAOXPaHSIOMHH
¢oToannapar oT BbINajaHus H3 ¢yTaspa.

OcBoGOAMB BHHT M B3SIBUIMCh, KaK MOKa3aHO
Ha pnc 1, BBIHBTE (bOToannapaT 3 ¢yraapa.
[pu’ BHIHHMaHHM H BKJaiAbiBaHHH (oToanmnapara
- He OepHTECb' 32 ONTHYeCKHe JeTajH Kamephl —

6
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Pumc. 1.

najabubl BCErja 3arpsA3HAOT ONTHKY, oCTaBJisfAd
OTNEYaTKH Ha MOJIHPOBAHHBIX NOBEPXHOCTHAX.

+ 2. BuHemuue getanu MexanHusma $oTol
anmapaTa 4 ynpaBlleHHEe HMHU

(cM. puc. 2 B 3)

. 3aBoxHasg ToOJOBKa MTOPHOro 3as.
tBopa— 1. ToNOBKy 3aBoja HYXHO BpamaTh
TOJIbKO MO HaNpaBJeHHIO CTPeJIKH, -BhHIFPABHPO=:
BaHHOH Ha INOBEpXHOCTH roJioBku. [las 3aBoja
3aTBOpa TrOJOBKY BpauwaTh A0 oTkasa. [lpu sa-

7
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BOJIE TUIEHKA aBTOMAaTHYeCKH NepelRHUTaeTCsl Ha
OAMH Kajp.

JIumM6 co wWKaJAoOH OTCUEeTa CHATHX
KaapoB—2. JlumMG cBsizaH C 3aBOJHOH roJioB-
Koii Tpenuem. [locyne sapsiaku ¢oToannaparta, Ha-
’KMMasl HOTTeM Ha .NyroBkH JanMGa — 20 u Bpa-
1as ero NPoTUB HanpaBJIeHUs, YKa3aHHOTO CTpeJi-
KOH Ha 3aBOJHOM TOJMOBKE, YCTaHABJUBAKIT Hy-
JIeBOe JieJIelue KAkl OTCYeTa NMPOTHB 3 HA 4K as
yKaszaTeJas 4Yucaa CHeJaHHBIX CHHMKOB — 19

Puc. 2.
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CnyckoBasa KHONKa 3aTBoOpa anmnas
pata—3 c¢ pe3bBOR A/151 3aBHHUMBAHHS FHGKOTO
CIIyCKOBOrO TPOCHKA. )

BxoxnHoe okHO fanbHOMepa—4.

Bxonnoe oxkHO BHJOHUCKaTeas H
pAanbHoMepa—>5,

e O6bekTHB Ha pHC. 2 mOKa3aH B pafoueM no-
Jaoxenud. Ilasi ycTaHOBKM 00beKkTHBA B pabouee
noJjioxkeHve HeOOXOAHMMO BLITSIHYTb €ro 3a fepel-
Hee KOJbUO omnpaBbl — 8 Bhepefl A0 OTKasa H
NOBEPHYTb C JIETKHM HATArOM BOEpel, MO Hanpas-
JIEHHIO XO0Jla 4acOBOH CTpeJKH, A0 TeX Nop, NoKa
BHICTynbl TyOyca He ynpyTCs B ynopbl KaHaBKH
onpaBbl. UTo6bl yGpaTb COBEKTHB B KaMepy, He-
0OXOAHMO [pojejaTh BCe B OOpaTHOM MOpsilKe.

[llkana pacctossuuil Ha onpaBe 06 b
eKTHBa—B, .

JlumM6 co mwkanofi ray6un peskoctd — 10.
Yueno, NpoTHB KOTOPOTO OCTAHABAHBAETCS JYHKA-
¢ . JauM0a [0pd HaBoAKe OObEKTHBA Ha pe3KOCTb,
IIOKa3biBaeT pAacCTOsIHWE B MeTpax OT 3aaHeli
CTeHKH KaMmepbl N0 CHHMaeMoro o0beKTa.

[ToBoanok onpasb— 7 115t HABOAKH 0ObEK-
THBA Ha pe3KoCTb. B kpafiHeM noJoxXeHHH, NpH
YCTAHOBKE Ha 3HAK oo (GECKOHEYHOCTh) MOBOLOK
3alEJKHYT. ’

HOeuxok nuapparme—9 ¢ ykasatenem
mxajbl guagparmel. Hucna Iukajbl NoKasbiBaioT

9
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3HaMelaTeJH BEeJHUHH OTHOCHTEJbHBIX OTBEpPCTHI
obbekTHaa.

WradT, oTpaHHuUKBaAOIWHNE TOBOPOT
o6bexThBa— Il - )

Phuaxok MexaHu3Ma ZTHONTPHIAHOHN
HaBOAKH BHJouCkaTeasa— 12, Perynu-
pPOBKa BHJOHCKATeasl NO a3y NpOMU3BOAHTICS MO-
BOPOTOM phbl4axkKka [0 NONYUYeHHS pesKoro H3o-
Opaxxéuuss ¢oTtorpadupyemMoro npeaMera, HabJi0-
JlaeMOTO 4¢pe3 BHJOHCKATeNb.

718

19
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[onosrka oGpartHoll nepeMoTkH 3a:
CHATOH mnJeHKH B Kaccery— 13. Tlpu
MEPEMOTKE TOJIOBKY MNPHHNOAHATL H BpPAWLATbL MO
HanpaBJIEHHIO CTPEJIKH, NPeABAPHTEJLHO BLIKJIO-
YHB MEXaHH3M 3aTBOpA BBIKJIOuaTeJieM,

Brynka wmexanuama ° pwkaioyenus—18. Bo
BpeMsl (GoTorpadHpoBaHHa BTYJAKa HOJ/DKHA HAXO-

< AUTBCA B BepPXHEM MOJOXKEeHHM. [las BhIKMIOYEHHS
(npu mepeMOTKe 3acHATON MJEHKH B KacgeTy) Ha-
XKaTs GOJIbIUAM TMajbueM NpaBoH- PYKH Ha PH(-
JEHHbl Kpail BTYJKHM BIHH3 H MOBEPHYTb BTYJIKY
0 HaNpaBJeHHIO CTPeJkH, K Oykse «[I» (mepes

MOTKa).
OKyaap BHAOHCKATENS H LAJLHOS
Mepa-— 14,

Kiaemma— 15 cayxkur ans yctanoskn pase
JHYHBIX npucnocofuiennt na xamepe {onTHYcCKui
BUJIOHCKATeND IUIST OOBEKTHBOB ¢ jIPYrUMH (oKyCs
HBIMH PacCTOSHHSMH H T. 1.).

FonoBka MaMeHENNN BHIACPKEK CO

. WMKANOKW BHAEPKEK 3atBopa— 7.

‘Bobizepkku ycTanabauBath TONBKO NpH 3aBes
JEHHOM 3aTBOpE.

Has  ycranoBku. neoGXOAMMON npl  CheMKe

*  BBIIGPXKKH HYXKIIO 3aBECTH 3aTBOP H 3aTeM NpH<
NOAKATL TOJOBKY U NOBEPHYTD €8 JO COBMEIIEeHHSA
TpebyeMOro JesieHHst WKaJbl CO 3HAUKOM - YKA4
3aTejieM MIKaJbl BbUIEPXKEK 3aTBOpa — 16.

[loBopoT roOMOBKH BHIZEpPXKEK joMycKaeTcs

11
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TonbKo B mpeienax mkaisl— B; 25; 50; 100;
250; 500. [ToBopauHBaTh TOJIOBKY HENOCpPeACTBEeH-
Ho ot «B» Kk «500» mam or «500» K «B» Henb3s,
TaK KaK 5TO MOBeeT K nojoMke 3atBopa. Yucaa
[IKaJbl Ha TOJIOBKE YKa3blBAIOT AOJIO CEKYHIHI,
YcraHOBKA roJIOBKM Ha OykBY «B» ciyxkur ais
TNOJIydEeHH S JVIMTEIEHBIX BbIepKeK — NPH HAXKaTHH
Ha CIyCKOBYIO KHONKY 3aTBOP OCTaeTcs OTKpBHI-
TBIM JO MOMEHTa OCBOGOMK/JEHHS KHOIKH.

, CheMHas KPHIIKAa KaMep bl — 21 uMeer
IBa 3aMKa H THe3[0 C pe3bOoH [N KpenJieHHs
annapaTta B ¢yTasipe H YCTAHOBKH Ha IUTaTHBE.

- Pac. 4.
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3. Kak oTkpHTh hoToanmapar

1. BospmHuTe oToannapar. [TonHuMHTE LYXKKH
3aMKOB M MOBEPHHUTE HX, KAK MQKa3aHO Ha pHC. 4,
Ha noJs-o6opoTa, IO ymnopa; Haxumasg OoJbIUHM
naabLeM, CABHHbTE KPhILIKY, 4ToObI ee Kpai Bhilled
U3 1asa Kopnyca.

Puc. 5.

yllep)KHBaﬂ Kopnyc ¢oroannaparta, CABHHBTE
3aJHIO0 KPbILUKY HEMHOTO K HH3Y annapara (puc. 5)
U CHUMHTE ee.

OTKpbiTaﬂ KaMepa nokasaHa Ha pHC. 6.

13.
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Puc. 6..

Kaccera «l» jexut B kopnyce oToannapara
cBOOOAHO H JIETKO BbIHHMAeTCsi 33 TOJIOBKY.

Kartywka — 2, fna npHeMma 3acCHSITOH [IEHKH,
HacaXeHa Ha NPYKHHsAUEH BTYJKE i MOXeT 6biTh
CHfITA 33 TOJIOBKY C 3aMETHHIM YCHJIHEM.

4. Kaccera poTtoanmapaTa u 3apsjika
‘ ee NJIeHKOH

Kaccera ¢otoannapara PI-2 COCTOHT H3
Tpex uacTefi: ABYX HHJHHADOB, BXOAAIHX OJHH
B Ipyro#f, H KaTyWKH AJS HAMOTKH ILIEHKH.

PekomennyeM cJenylomHi Nopsaok 3apsaakH:

1. OTkpeITh KacceTy, AJISl Y€ro Haxarb Ha

14
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Pac. 7.

- BBICOKYIO KHONKY JOHBIIKA BHYTPEHHEro UHJHHS

Apa KacceThl M BpallaTb 33 KPOMKY IOHBINIKA AO

TeX nop, noka ofa npopesa B LHJIMHApPAX He

s CTaHyT APYF NPOTHB Apyra — puc. 7. B stom mo-

JIOXKeHHH BbIpe3 B GypTHKE JOHBILIKA CTaHET Npo-

THB KOJIOJOYKH HAapYXHOFO UHJHHAPA H TeM

CaMbiM JaCT BO3MOXXHOCTb BBIHYTb BHYTPEHHHH

« UHJHHID C KaTyIIKOH M3 HApYXKHOFO LUJIMHAPA.

. 2. BulHyTh BHYTpeHHHiI UHJHHAD H B3ATb W3
HEro KaTywky (puc. 8). '

‘3. Kouen naenku MNOACYHbTE MOA INIaHKY

KaTylIKH TakK, 4To0bl OHa Obuia o6paluena sMyJibs

15
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Puc. 8.

CHOHHBIM cJl0eM K TpyOKe KaTyIIKU H 3arHHTe
KOHel, MJeHKH, Kak mnokaszaHo na puc. 9. Oodpa-
THTe BHHMaHWHe Ha TilaTeJbHbI 3arub KoHua
nmJeHKM. MecTo neperub6a npHraajbTe HOCTEM.
[locne sToro HamaTbiBadTe NJEHKY Ha KaTyWwKy
SMYJIbCHOHHBIM CJIOEM BO BHYTpb.

- CopepllleHHO . HeloNYCTUMO YIJIOTHATbH BHTKH
nyTeM 3aTsDKKH NJIEHKH 3a CBOOOMHbIY KOHen—
fIpH TAKOM YNJOTHEHHH HAMOTKH BHTKH NJEHKH
CHJIHO TpPyTCSi APYT O Apyra W oOpasyioT uapa-
NHHb Ha CJ0O€ 3MYJIbCHH.

IlpaBusbHO HamoTaHHas TNJeHKa He AOJKHA
BHICTyNAaTb 3a (naHuLbl KaTyLIKH.

16
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Puc. 9

4. BcraBuTh KaTylIKy BO BHYTPEHHHMH IH-
JHHID KacceTbl TakuUM o6GpasoM, 4ToGbl roOJIOBKA
KaTyllK¥ BRIJIA H3 OTBePCTHs B JHe LMJIHHApPA
(puc. 10). :

5. BcTaBuTb BHYTPEHHHH LHMJHMHIAD B Hapyx-
HbIH, OCTaBHB KOHel IJIEHKH CBOGOJHO TOpYalUM
H3 npopesa (puc. 11).

6. IToBOpPOTOM BHYTPEHHEro LMJHHAPA MPOTHB
4acoBOH CTPeJIKH (leprKa KacceTy roJIoBKOH Bnhaso)
3aKpHITh KacceTy, NOBOPAYHMBAsl JOHBIILKO ;0 3a-
IeJKUBAHUSA 3aMKa KacceTk! (puc. 12).

3apsaky KacceThl MJEHKOH CJejyeT NpoH3Bo-
AUTb B TOJHOH TEMHOTe MJH NPH CBETE, KOTOPHI
JOMyCKaeTcsi NBeTOYYBCTBHTENbHOCTBIO- IJEHKH, '

2 30 i7
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/

Pac. 10.

[Tpu sapspke KacceTnl H BooOme mOpH o6pa-
OeHHH C MJeHKOH crapaiTech He NpHKacaThCs
NaJblaMH K SMYJLCHOHHOMY CJIOIO H Jlaxe K 00-
paTHOH CTOpOHe mieHKH. IlneHky cienyer 6parthb
TOJBLKO 3a neppopHpOBaHHBIE Kpas.

Jnst BeIpaOOTKM NPaBHJbHLIX HABLIKOB peKO-
MeHJIyeM INpe/BApUTe/JbHO MOTPEHHPOBATbCS B
sapsiIKi KacCeTbl 3aCBeYEHHOH NJIEHKOH NpH CBeTe.

5. 3apsanka doTtoannmapaTa

Bapsiaky oroannapara TMJEHKOH MOXHO npo-
H3BOJMTL IpH OOCBIYHOM, HE OYEHb $SIPKOM OCBe-
LIeHHK cJaeayiomeM ofpasom:

18
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Prc. 1Y -

1. TTomuarts BBepx cKO6BI 0GOHX 3aMKOB KpbiLll-
KH (oToannapaTa M NOBEPHYTb WX HA MOJ-060-
poTa, KaK NOKa3aHO Ha pHC. 4, 10 ymopa. .
2. 3apHIOI0 CTeHKY (hoToanmapata HEMHOTo
¢  CHBHHYTh, YTOOBl KpaH 3ajHell CTeHKH. Bhiles u3
la3a KOpNyca M NpPHNOAHSATb €e B HAMNPABJEHUH,
NepneHAUKYASIPHOM MJIOCKOCTH INJIeHKH.
3. BHTAHYTL M3 KacceThl CBOGOAHBII KOHen
o IVIGHKM Ha JuHHY He.Gonee 10 cM u sakpennts
Ha NPHEMHOf! KaTyIIKe MOl PYXKUHOM (CM. puc. 13)
TaK, 4To0bl NepBoe mepdopanHoHHOE OTBepCcTHE
NVIEHKH CTa/O 4yTh JaJblie BRICTYNA NpYKHHLI
H TMOTAHYTb NJIEHKY OGPAaTHO — BHICTYN IPYXKHHbI

2 19
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Puc. 12.

safifleT B OTBepCTHE H YAEPXKHT INeHKY. Huxuui
Kpafi [JIeHKH YCTAHOBHTE NOJA NpSAMBIM yIVIOM K
OCH KaTyllUKH, BIVIOTHYIO K (JaHLy.

4. Kaccery BCTaBHTH B anmapaT TakuM oGpai
30M, yTOOH IITH(T Kophyca 3aTBopa nonaln b nas
KOJIOJOYKH KacceThl, a npope3 KacceTsl Obl1 00pas
IeH.B CTOPOHY 3ajHed CTeHKH anmapara.

Ilpu 5TOM ORHOBPEMEHHO NPHEMHYIO KAaTYIIKY
HacaguTh Ha BTYJKY, YCTaHOBHUB IJIEHKY TaK,
uto6bl 3y6bsi Bexyulero OapaGaHa BXOAWJIH B
nepgopaudu NJIeHKH (cM. puc. 14).

5. HanoxuTe 3aJHIO0 KPHIUKY anmapara Ha

20
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Prc. 13

Kamepy, MO BO3MOXHOCTH OJMXe K BepXHeMy
mutky. Ilpuxkars ee k KOpNyCy H 3aJBUHYTbL IO
nasam 1o ynopa B IUTOK.
- 6. IToBepHyTH 0Ge CKOGBI 3aMKOB HaBCTpeyy
APYT. IpYyry Ha mnoj-o60poTa H ONYCTHTb HX B
rHe3sla KPHILIKH. )
~ Ilpu nosopore 3amka KPBIIIKH . KacceTa aBTo-
MaTHYECKH OTKDPbLIBAETCS, TeM CAMBIM NABAas MJEHKe
CBOGOAHO TpPOXOAHTH uYepe3 ee npopes, He pa-
panasi nuieHky,
7. lnst noxaum K KaJpOBOMY OKHY Hesacke-
YEHHO! INIGHKH JBa Pasa 3aBefuTe 3aTBOp, Ha-
21
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Puc. 14

KMMasi MocJe KaxkJIOoro 3aBojia Ha CIYCKOBYIO
KHOMKY.

Ecnu annapaTt 3apsikeH MNPaBHJbHO, TO NpH
3aBojle 3aTBOpa IJIEHKA JOJIKHA NOXABAThCH Me-
XaHH3MOM IJIAaBHO M JIO/KHA BpaulaThbCs roJioBKa
25 o6paTHO#l NEpPeMOTKH IJIEHKH.

8. VCTAaHOBHTE HOJb INKaJbl JHMOA CUETYHKA
KaJpoB NpPOTHB 3HauKa-ykasarens Ha BepxHe#
KpbilKe annapara, AJs Hero MOBEpHHTE JUMO
OpOTHB HaNpaBJeHUs: CTPEJIKU Ha rOJIOBKE 3aBoAa
3aTBOpA.

He TopomuTech NpH 3apsiike ¢oroannapara,
He npujarafTe YpesMEpHBIX yCHJIHH U CTPOTO CO:

22
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‘GMmojafiTe PeKOMEHIYEMYI0 MOCJAeN0BATETHHOCTD
NPHEMOB — 5TO NMOMOXKeET BaM B KpaTyaHluuii Cpok
BBIPAGOTATh HEOGXOAMMbE HABBHIKM M HM3GaBHT OT
BO3MOXKHBIX OLUIHGOK.

HauGosiee uacThie omm6xu npu sapspzke ¢oro-
annapara, KOTOpble MOrYT ' BbI3BAaTb 3aAEPXKKY
[JIEHKH W NaXe BBIXOJ H3 CTPOSI MeXaHH3Ma afs

. napara cjeayromue:

a) Kacceta sapaxena ouenbp Tyro—
VIeHKa HaMOTaHa Ha KaTylKy KacCeThl He MJIOTHO
H BBICTYNAeT Bbllle (uUlaHLeB, HJH JJAHHA HaMo= *

» TaHHOH IJIeHKH GoJblie 1,6 M. B sTom cayuae
KaTyllka OYeHb MJIOTHO CHJAHT B KacCeTe W IVIEHKA '
BBITSTHBACTCS C 3aMETHBIM ycHuHeM. [Ipu sapsaxe
annapaTa TakOi KacceToH nepdopanuH nJeHKH
MOryT GbiTh NPOpBaHbl 3yGbSIMH BeAylero 6apa-
GaHa W NpH 3aBOJe 3aTBOPA IJIEHKA NEpelBHs
ratecsl He OyJerT. .

 OmmuGKa Jerko o6HapyKHBaeTCs, TaK KaK npu
3aBOJC 3aTBOpA HE IOBOPAYHBAETCS IONOBKA 06s
paTHO! NepeMOTKH NJIEHKH M He CJBIIHO IIOpOXa,
BbI3LIBAEMOTO JBHXKEHHEM IJIeHKH,

6) Ilepen sapsnkoft annapara, T.e.
nepej BKJaJAbiBaHHEM KATYIUKH H Kacs
' CeThl B THe3la KaMephH, 3aTBOP BH
! KJIoYeH, o ,

B BbiKJIIOUEHHOM MOMOMKEHHH 3yGuaThili 6apas
6aH, nojarowKil MVIEHKY, OTKJIOYEH OT MeXaHW3Ma.
Ipu Bpawenun 3aBoAHOMN roJIOBKH 3aTBOpa MJIeHKA

B
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H3 KacceThl GyJeT BHITAIHBATbCS YCHJIHEM TOMNBKO
oZHOH MpHeMHOM KaTylkd. B TakoM caydae KOHell
ee MOXeT OhTh BhIDBAH H3-TIOJ NMPYXKHHB! KAaTYUIKH

: W IUeHKa TnojaBaTbcsi He Gyner. Ecam mocie
9TOro, MOBOPOTOM phiuara BbIKJIOYaTeJNsl BKJIO-
4HTb .MEXaHH3M H HauaTb 3aBOJUTb 3aTBOP, TO
naeHKka OyseT NPOTANKUBATBLCS BeLyLIUM 6apa-
GaHOM B CHe3[0 NMpHeMHO# KaTywKu. KoHen mieH-
KH, HE 3aKpelJeHHbH Ha KaTyllKe, ynpercd B
CTEHKY Kamepbl H 00pasyeT MeTJio. [leTns TJIEHKH
npH NOCJeAYIOMKX 3aBOJaX 3aTBOpA 6yner 3axBa-
yena 3yObsiMk Befymlero GapaGaHa M HAuHET Ha-
‘MaThiBaThCsi Ha OapabaH. C KaXXIbM 3aBOJIOM
3aTBOpa yCHJHs OyIyT BO3pacrarth, INOKa MeXa-
HH3M He OyJeT 3aKJHHEH IUIEHKOH OKOHYaTeJbHO.
B pesysbrarte annapaT OyJeT BhLIBEJEH M3 CTPOS
M JJN yJaneHus IJVIEHKH MOXET notpe6oBaThCs
PEMOHT KaMepbl CIELHaJHCTOM.

Bo Bcex cayyasx npopbiB nepgopanuii IeHKH
3y6bsiMH Belymero GapaGaHa MOXeET NpOU30HTH
TOJbKO TIPH 3apsifike ammapara, T. €. NpH IepBbIX
ABYX-TpeX 3aBOJIaX 3aTBOPA, KOTIa BeAyLIMH 6apa-

_~ 6aH TsiHeT IUIEHKY 3a CPe3aHHbii ee KOHEl-H BCs
HArpy3Ka NajaeT Ha OJHH Pl nepgopalHOHHEIX
OTBepCTHil. DTO OOGCTOSATEJLCTBO elue pas MOA-
TBepKJaeT TpeGoBaHUE TOUHOTO cOO6JIOeHHS TIpa-
BHJI 3apajKH. :

[Npu HeynauuoH sapsixe, BHI3BaBIUEH MPOPLIB
nepdopauuii, caefyeT. BhHYTb M3 annapara Ka-

24
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TYWIKYy H KacceTy, 00pe3aTh KOHell INIEHKH ¢ Npo+
PBaHHLIMH NepQOpauUsiMH, BBITSHYTh H3 KaCCEThI.
KoHen nueHkH aanHOH 10 cM., oGpesath ee u
NOBTOPHTL NpPOLECC 3aPAAKH B YKa3aHHOM BhHIIe:
nopsake. .

6. Paspsanka ¢potoanmapara

HUTOGH! BLIHYTH 3aCHATYIO IVIEHKY H3 annapara,.
OH2 JoJikHA OBITH NepeMOTaHa OOGPAaTHO B Kacs
cery.

Ilns nmepeMOTKH BBIKJIOYUHTE MEXaHH3M 3aBOja
3aTBOpa, M/l 4Yero HaXkaTh OOJBIIHEM NaJjbleM
DpaBoi PYKH Ha PHGJEHHBI Kpai BTYJKH BBIKJIO:
gaTesisi BHH3 M NOBEDHYTb BTYJKY IO HampapJje:
Hulo cTpeskH K Gykse «[I» (mepemorka). Ilpm
NepeMoTKe IVIEHKH OOBEKTHB JOJKeH OBbITh 3a-.
KPHIT KPBIIIKOH,

[TonnumuTe BBEDX TOJOBKY JIJsi NEPEMOTKH
nneHkH (puc. 15) M Bpamaiite ee mo Hanpas--
A MI0 CTPEJIKH, BHITPAaBHPOBAHHOH Ha ee Tople.

OkoHuaHHe NepeMOTKH OmpefeNsieTcs MO yCH-
JIHIO, KOTOPOE MOTPeGYETC s NPHJIOKHTD JIJIS BhiJep--
THBAaHHSI TUIEHKM H3 NPHEMHOH KaTYIIKH.

Ortxkpoiite annapar, Kak GbI0 yKasaHO paHee,
H BhiHbTe KacceTy.

BTysky BbikmouaTessi MeXaHu3Ma NOBEpPHHTe
B HCXOJIHOE T0JIOXKEHHE, 10 HalpaBJEHHIO CTPEJKH
K OykBe «C» (cheMKa), 1O yrnopa W 3aBefuTe 3a-
TBOp, TOC/JE 4Yero amnnapaT MOXKeT OhiTh 3aps-
XeH BHOBb. of
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Puc. 15

7. [ToAb30BaHUWe AanbHOMEPOM M IIKAaz
JaMH pacCTOssHHH H rAyOUH Pe3KOCTH

- HaBojka Ha pe3KoCTb NPH CbEeMKe NPOH3BO-
JAUTCA caefylomuM ofpasom: HabJjiofas B CMOT-
pOBOE OKHO BH/OHCKATEJIS - laJibHOMepa OTQOKY:
cHpyiiTe MOBOPOTOM pBlYaXKa JHONTPHIHON Ha-
BOJKH BHJIOHCKATe/Jb MO CBOEMY 3peHuio, ycra-
HOBHB JIyulllyl0 Pe3KOCTb H300paiKeHHs (poTorpa:
<pupyeMoro oOmnekTa.

B chiyuae OoJBIIHX OTKJIOHEHHH TIJasa OT
HODMbI, HEOGXOJMMO MPH CbeMKe MHOJb30BaThCA .
QUKaMH,
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Puc. 16.

[Tocpenuue Halmi0AaeMOro moJs GyzeT BUAEH
1p IMOYTOJIbHHK, oTJHYAOINKMACA NO IBETYy OT
obmero Gona. B sTOM NPAMOYroJbHHKE HabJIo-
jlaeMblii TipeAMeT BHIEH B JIBOJIHOM H300paXKeHHH
(puc. 16). BpamenneM ofbekTHBa 3a MOBOJOK
onpasbl (7 Ha pHC. 2) copMemiaoT 006a H3006pa-’

- yceHusi TpeameTa. B aToM cayuae o6bekTuB Oy-
JeT TOUHO YCTaHOBJIEH Ha PacCTOSHHE 1O BbIOpaH-
1Ioro JUisi CheMKH MpejMeTa M JacT pesKoe H30:
OpaeHue MpeaMeTa Ha IJIEHKE.

Cnepyer 00OpaTuTb BHHMaHHE HA TO, qT06D!
HABOJKA MPOM3BOAMIACH NPHOJHIHTEJbHO B CPEA-
Heil TpeTH CBETJIOTO IoJs, HO HE BGJH3H NpaBoro
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H Jesoro kpaes. Kpome Toro, gnst HaBogkm clles-
AYeT BRIGHDATb NpeIMETH, HMEomHe peskue ouepsi.
TaHHUS, S

BmonTHpOBaHHHI B RaJbHOMED BHIOHCKATENb
pacCunTaH Ha HOpPMa/bHBIE OGBEKTHB C (oKyCHBIM
pacctosinueM 5 cM. st Bcex 06BeKTHBOB ¢ apys
FEMH  GOKYCHBIMH PacCTOSTHHSMH YIoTpe6asioTC st
BHIIOHCKATEJIH C COOTBETCTBYIOUUMH MOJISME H30-
GpakeHHS HAH Ke YHHBEDCAJIbHBIA BHIOHCKaTeID,

- HX BCTABIISIOT B KJIEMMy, HaXONAILYIOCS Ha Bepx-
HeM LiuTKe ¢oToannapara.

Ecaun  wsBectno paccrosmme 0 CHHMaeMoro
NpeLMeTa, TO yCTAHOBKY OGBEKTHBA Ha Pe3KoCTh
MOXHO CHesaTh, He NOJIB3ysCh JanbHOMepoM. B
9TOM CJiyyae NOBOPOTOM OGBEKTHBA HY3HO ycTa-
HOBUTL JyHKy JsumGa (10 ma puc. 2) mporus
ACJICHHS IUKa/Mbl PacCTOSIHHA B COOTBETCTBHH
PacCTOSsHUEM OT 3ajiHel CTEHKH KaMepel 0 CHH-
MaeMoro npeamera,

B Tex cayuasx, korza HeoGxoxumMo cortorpa-
¢upoBaTs 06beKT, HMEIOUH 3HAYHTENbHYIO npo-
TAXKEHHOCTh B TAYOHHY, HJH €CJH ¢oTtorpagu-
PYETCST pal NMpeaMeTOB, pacnoJOKeHHbIX HA pas-
HBIX DaCCTOSTHHAIX OT anmnapara, HeoGXOomiMo opu
BhIGOpEe 3HaYeHHs AHadparMbl NP CheMKe yuu-
THIBATb TOKA3AHUS IIKAJbI TJyOHH Pe3KOCTH.

[Ipy cpemkax na Pa3HBIX pAacCTOSIHHAX B
ororpacdupyemom NpOCTpaHCTBE BCerga cCyine-

CTBYET TObKO OAHA MJIOCKOCTB, KOTOpasi H3oGpa-
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JKaeTcs -OOBEKTHBOM Ha MOBEPXHOCTH [MJIEHKH
BIIOJIHE PE3KO.

Dra MJOCKOCTh HA3bIBAGTCs MJIOCKOCTDIO Ha-
BOJIKH.

Bce npeaMeThl, PaCHOJOXEHHbIE OJHXKE HaAH
Jalb'ue 3TOH INIOCKOCTH, H300paxarorcs 00BeK-
THBOM Hepe3ko. BesjHuHHA HEpe3KOCTH yBEeJHUH-
BaeTCsl MOCTENeHHO B o0e CTOPOHBI OT IIJIOCKOCTH
HABOJAKH M BCEIJa MOXKHO BbIIEJHTb 4acTb ¢oTo-
rpauHpyeMoro MpOCTPAHCTBA, B Mpeleax KOTo-
pOro Hepe3koCTb He NpeBhillaeT HeKOTOpOH Jomny-
cTHMOfi BeJMYHHB. BoT Takas dHacTh ¢oTorpa-
(pHpyeMOoro MPOCTPAHCTBA, PacnoJoKeHHas 1o ofe

_CTOPOHBI OT TIJIOCKOCTH HaBOJKH, B Npeienax
KOTOpOil BCe NpeAMeTH GyAyT H300paxeHbl Ha
HeraTHBe C YJIOBJETBODHUTEJBHOH pe3KOCTbIO H
HA3bLIBAETCS TJIYyOMHOH DE3KOCTH.

Ins mKansl ray6HE peskoctd obnextHBa PO
npeie]l HEPE3KOCTH NPHHST B BHJIE KPYyXKa pac-
cesinus auamerpoM 0,05 mm.

BennunHa rayGHHBI PE3KOCTH 3aBHCHT OT pac-
CTOSIHHSI 1O IJIOCKOCTH HaBOAKH H OT .OTHOCH-
TEJBHOTO OTBEpCTHsl OGBEKTHBA (CBETOBOTO JHua-
MeTpa auadparMel) — N0 Mepe yAaJeHUs NIOCKOCTH
HaBOJKH OT (oToannapara u ¢ yMeHbLIEHHEM CBETO-
BOrO OTBEpCTHs] OGbeKTHBA TUyCHHA pPEe3KOCTH
. YBEJHUHBAETCS. ,

Illkana rayGuH Pe3KOCTH Ha OmpaBe OGBHEKTHBA
COCTOHT M3 [BYX PA/I0B YHCeJ, COOTBETCTBYIOMHMX
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wKane AuapparMbl OGBeKTHBA' (OTBEPCTHIO AHas
¢parmer 1: 3,5 cootsetcTBYIOT WITPUXHK Ge3 gHCe.).

Hncaa wKabl pasMelieHbl CHMMETPHUHO OTHO-
CHTEJILHO JIYHKH — YKasaTeJs IIKaJbl PaCCTOANUE.

Ilpu HaBonke oOBeKTHBA ANA CHEMKH IIKaja
rayOMH YyKasbiBaeT Ha IUKaJe PacCTOSHHE Hau-
MeHbillee H HauGoJbllee paccTOsIHHE OT KaMepbl,
B IpelieJax KOTOPBIX  pE3KOCTb  H300pakeHHS:
6yneT yIOBJIETBOPHTEJNbHON AJ51 KaXAOTO BEIGPaHs
HOrO MpH CbeMKe 3HAaYeHHs Auaparmel.

Pue. 17.

Hanpumep, npu HaBogke na 4 m (cM. puc. 17)
npy auagpparme 16 Havano pe3KOCTH — Ha pacs
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CTOSHHH 2 MEeTPOB OT Kamepki, Konen — B Gecko:
HeuHOCTH; NpH Axadparme 5,6 HayanO0 pe3KOCTH —
3 merpa, KoHell 6 MeTpOB H T. L.

[Ipy HaBojke Ha 7 MeTpOB, NpH Juacdparme
5,6 Hauajao pPesKOCTH Ha PacCTOsSHHH 4,5 MeTpa,.
a konenl Ha 20 MeTpOB.

TakuM 06pa3oM OCHOBHbIE CBOHCTBA ryyGHHBE
peskocTH OCBeKTHBAa BHIHbBI Ha camoll 1Kalje
TJyOHHBI: C yMEeHbILIEHHEM OTBEpCTHA nuacdparmer
H yZaNeHHeM NJIOCKOCTH HABOIKH 0OBbeKTHBA Ty~
GHHA pEe3KOCTH YBeJHUMBAeTCsi H, HaodopoT, &
yEeJHUeHHEM OTBepCTHsI nuagparMel U npuGaHs
JWeHUeM IUIOCKOCTH HAaBOJAKH TJIyGHHa pe3KOCTH:
yMEHbIIAeTCs. |

Illkana ray6MH DPEe3KOCTH JAaeT BO3MOKHOCTL-
BLI6paTh HEOOXOAHMYIO YCTAHOBKY nuadparmbt H
paccTosiHHe JO MJOCKOCTH HABOJKH Tak, 4TOOBY
{foJyuaTh HYXKHYIO TJIyOHHY PE3KOCTH NPH CHEMKE..

8. ®oTorpahupoBaHHe annapaToM
O20-2-

Jlasi u3Gexanus OWMOOK NpH ¢dororpadpupos
BaHUM CJeLyeT COGMIOAATh BCErAa OMnpeliesleHHyIo
10C/IeJOBATENILHOCTD NIPHEMOB.

[Ipu cwemkax (OTOANNAPATOM ®3]1-2 peko=
MeHIyeTcsi TNpHIePKHBATLCS caeaylouell nocJe=
HAOBATEJbHOCTH

1. OrkpwTs (yTaAsip, CHATb C OOBEKTHBA
KPBILKY, YCTAHOBHTb OGLEKTHB B pabouee MNOJO-

3k

Sanitized Copy Approved for Release 2010/04/29 : CIA-RDP80T00246A039300030001-2



Sanitized Copy Approved for Release 2010/04/29 : CIA-RDP80T00246A039300030001-2

JCHHE, BHIIBHHYB €ro H3 KaMephl ¥ 3aKpenus
NOBOPOTOM BNPaBo.

2. Habmonas B OKyJIIp BHIOHCKATEJS - AaNb=
HOMepa, OTOHTH OT CHHMaeMOro mpeaMeTa Ha pacs
‘CTOSIHHe, HEOOXOAHMOE I/ »KeJaTeJbHOro pas:
MeIeHHs H300pakeHHs! B KaJpe H HABECTH o6beks
THB Ha peskoCTb. Hasi asToro mnosopauusars
NOBOZIOK OOBEKTHBA X0 COBMEILEHHS H306p axeHuil
‘CHHMAaEMOTO TNpeAMeTa B UEHTpe NOJs 3peHHs
BHJIOHCKATeJIsl. '

3. YcranoBuTh gHadparMy, B 3aBHCHMOCTH
‘0T HEOOXOAMMOMH FJIyGHHBI PEe3KOCTH, ' )

4. Ilpu HeoGXomMMOCTH, HajeTb Ha OGBEKTHB
‘CBETO(' HJIBTP MJIH GaeHAy. ,

5. [ToBopoToM rosoBKM 3aBoja J0 ynopa, 3ai
‘BECTH 3aTBOP. : '

6. B 3aBHCHMOCTH OT UyBCTBHTeNLHOCTH nJeH:
KH, XapaKTepa CHHMAeMOTO CIOXKETa H ero oCBe:
LWIEHHOCTH, YCTaHOBJIEHHOH JHa(parMbl W CBeTO:
¢uabTpa onpesesuts Bpems BbIJIEP3KKH.

7. YCTaHOBHTDH TOJIOBKY BbIIEP2KEK 3aTBOpA Ha
HEOGXOAHMYIO BBIEPIKKY.

- 8. Haeectu ¢oroannapar Ha cuumaembiii npex-
- MET, NpOBEpHTb HABOAKY HA PE3KOCTb, BHOPATDH
HYXHBEIH MOMEHT M MJIaBHO, Ge3 pPbIBKa HaxaTh
Ha CNyCKOBYIO KHONKY 3aTBOpa.
. B cayuae cremok B BEPTHKAJIbHOM IOJIOXKEHMH
$oroannapara cremute, uTOGH B MOMeHT CBEeMKH
KpbllKa (yTAsipa He NPHKPHIBAJAA OGBLEKTHS,
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4

Prc. 18. TlpasribHOE MOJOMEHHE NHPR CheMKe HA ropHs !
3oHTaJbHbIA GopMaT

[loMHHTE OCHOBHOE, OT YEro 3aBHCHT YyCrex
CBEMKH: ' . _ )

a) BeaycnoBHO YyCTOHYHBOE NOJOY
Kenue poToannapaTa B MOMEHT cnycs
Ka 3aTBOpa.

6) NpapuabHLA BEHOOp BEJHURHD
guadpparmb H NPOLONKHTENbHOCTH
Bhl € XKKH. . .

[pu cbeMKe € PYK He 3noy110Tpe6nnu1e z;ga;
thparMupoBaHUEM, ¢oTorpagupyiite TOAbKO HA KO?

3
3 30 .
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Hawayummii cnocof Habexanns omu6oK MpH
BLIGOpE BhiIEPKEK ITO npuMeHelne (POTOSKCNOHO-
MeTpOB HJIH TabaHIL sl OTpeleeH A SKCMO3HLHHA.
Ilnsi HAKOMJEHHsl OmbiTa CJACAYET 3anUCHIBATD
YCJIOBHS CBEMKH W MOJyueHHDIE npy NpOosiBJIEHHH
nnenk pesyaprathl. Comocrapisis 3aNHCH, ¢oro-
MoGHTeb OueHb CKOPO CyMeeT OPUEHTHPOBATLCH
B camMblX pas3Ho00pasHblX YCJOBHAX dororpadu-
poBaHHs. .~ : -

[ - e e v e R—

Puc. 20. [MpasuabHOe NOJOKEAHE MpPH cbeMKe Ha Bep-
THKaA:HRH dopmaT
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" Tak kak uweapio Hacrosmero pykoBoncTaa
ABJACTCS * TOJBKO KPAaTKOE ONHCAHHE annapara
®I-2 u ykasaHHe OCHOBHBIX npaBuil N0Jb30-
BaHus ¥M, TO no obwMM Bonpocam ¢oTorpacduu s
OMHCEHUIO CBOICTB ($OTOOOBEKTHBOB, ¢oTorpas-
(bHUCCKHX MATEPHANOB, PA3HBIM BULaM (hoTocheMKH,
BONpUCaM NPOSBACHHS NCHKH W NEYATAHNS CHHM-
KOB, a Tak)e 10 cneurasbHbLIM CnocoGam npume-
HeHust Qoroannapara PIJ-2 (kpynuomaciuranas

Pac 21. Henpaenasnoe nosoxenne NpH cBeMKe Ha Bep-
THKaJbHEIA dopmarT i
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CHEeMKa, pernpOoAylHpPOBaHHE) OTCHIARM K crieuHs
aJLHOH JHTEpaType.
KpaTkuii nepeueHb KHHT, OCBELLAIOLMX nepe-
qUCJIeHHbIE -Bbllle BOMNPOCH H H3JaHHbIX 33 [0:
_ cJefHee BpeMsl, yKasaH B NpPHJIOXEHHH.

9. O npocBeTJeHHH NHH3 06BEKTHBA

I[TpocBeTJeHHOM OTTHKOMH Ha3bIBAIOT ONITHYECKHE
JleTanHt, Ha NOBEPXHOCTH KOTOPBIX HaHeceHa mpo-
spauHasl 1JIeHKa, yMeHbLIAOMast KO3(pPHUHEHT OT*
pakeHHsl CBeTa.

Cumxasi KO3(P(MHUUHEHT OTPaKEeHHs, MPOCBET
Asiollasi MJIEHKa yBeJHuHBaeT (pakTHUeCKylo CBe
TOCHJy BCeH OINTHYECKOH CHCTEMbI H, coxpauias
[OTepH CBeTa, 32 CYeT YMEHbIUCHHs Bpe/HbX
pedhieKCOB 1 CBeTOpACCeAHUA, NOBbILIAET KOHTPACT?
HOCTb H300pakeHHd. '

[TpocBeTsieHHe  ONTHKH “o6vekTHBa «MHAY4
crap-10» yBeNHUHBAET €ro (haKTHUEeCKYIO CBETO3
cuay mpuMepHo Ha 20%%.

[Ipa npocBeTJIEHHH JHH3 Ha HX paboure Mo«
BEpPXHOCTH HAHOCHTCA TOHKas npospauHas 6ec<
mBeTHAs IJIeHKa TOJIIMHOH OKOJO 0,1 mukpoHna.
Sra nJeHKa NOJHOCTBIO YCTpaHsieT OTparkeHHe LIS
CBeTOBbIX BOJH OJHOTO KaKOro-nGo usera W ua-
CTHYHO YMeHbilaeT OTpaxeHHe Jayuefl Ipyrux
1BeTOB cnektpa. BcaexcTeue STOro, OTpaXeHHs
B NpPOCBETJEHHbIX JIMH3aX BCeria OKpalleHbl OT-

xH
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TeHKaMil CHpeHeBO-rosy6oro ugera. Takas Kaxys
[aaCs OKpaCKa NPOCBETJICHHOH ONTHKH H npus
BeJa K TMOSBJCHHIO COBEpLICHHO HelnpaBHJAbHOTO
HasBanus «[ony6as onrtukan.

[Mpocsernsioman nieska Msrue crekaa u 5TO
Hano UMeTb B BHAY NPH OGpAalleHHH ¢ npoceer-
J€HHbIM 00beKTHBOM. QGBEKTHB cIeayeT oco6o
TIaTenbHO oGeperars OT 3arpsi3aHenHs, uTOGKI
HEOOXOIMMOCTb B YHCTKE €ro JHH3 nosiBasaach
Kak moxHO pexe. OcoGenHo najo oGeperarb
[IDOCBET/IEHHblE  NOBEPXHOCTH OT 3arps3HeHUs
Na/lbUaMu, KOTOpble OCTABJASIOT MACJSIHbIE H KHPO+
Bble [15ITHA,

Ecan  BenenctBue HEOPEeKHOTO o6palieHus ¢
NpOCBETICHHON ONTHKON HJH MO KAKHM-IHG0 HHBIM
IDHYHLIAM NPOCBETAMOIAN MJEHKA OKa)eTes no-
BPEXICHHOH, TO O6BEKTHB No CBETONPONYCKAHHUIO
Gyner paGoTate He Xyxe OGBIYHOTO OODLeKTHBA
Ges mpoceeTsenns,

10. O6wue npasuaa ob6pamenus
C annmapartom

ITpaBuabHoe o6pamenue ¢ (hotoannapatom
CBOIUTCS K 6e3ycnosﬂomy COﬁJIlOllEHI/I}O HacTos-
LIErc pYKOBOACTBA, a TaKke K NpeNoXpaHeHUI0
anfapara or 3arpsiIsHeHHli u MEXaHHYeCKUX fo-
BPCXKIECHHA B mpolecce paGoTbl, NIEPEHOCKH ¥
XpaHeHHus.
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. He poinumaiite Ges nagoGuoctd (oTtoannapar
n3 ¢yraapa. Py1anp saui¥ilaeT annapaT oT Mexas
HUYECKHX BO3NeHCTBHH, yJlapoB, AaBJeHRS Ha
CTeHKH W npejoxpatseT OT nbuWiH. [lbab, npos
HHKas B KaMepy, OpPHBOJHUT K NOSIBJEHHIO Uapanin
Ha MJeHKe U BLI3pIBAeT NpexAeBpPeMeHHbIH H3HOC.
MeXaHH3Ma. .

[lpn BoiHUManHW annapara us QyrTaspa He
cjellyeT 3aXBaThiBaTb MW TAHYTb €ro 3a WIHTOK,
8aKpbIBaIOULK NaJbHOMep, HJIH 3a TOJIOBKH YIpaB§
JIeHHs1. ' '

BriHuMasa annapart, OepHTeCh 3@ HHXXHHI Kpait
ompaBbl 00beKTHBA H He NMPHMeHSAHTE Ype3MepHbIX
YCHJINi, — €CJIH  WTATHBHbIA BHHT He BbIBUHUEH.
NONHOCTLIO, MOXKHO Ie(POpPMHPOBATb KaMepy.

Crapaiitech He KacaTbCfl NaibUaMH CMOTPOBBIX
OKOH BHIOHCKaTensi-fajbHoMepa. OCOOGCHHO TIuas
TeqbHO ofeperaiite OT, 3arpsi3HEHUs] H sanbliH= :
BaHus JuH3b QoTOOOBEKTHRA. HeoGxoanmo nom-
HHTb, YTO KaJIaf YUCTKA ONTHKH B AOMALIHHX
YCJOBHSAX 3TO BO3MOXKHOCTb HAaHECEHHs uapanui,
a BCAKas lapanuHa, Kak M NbUIHHKA Ha JHH33X
o0beKTUBA, pacceHBaeT CBET W CO3AaeT 0OW VIO
3aCBEeTKY BCero HeraTHBa M, [OHHXas KORTLACT-
HOCTb H300pakeHHd, NeHCTBYeT NPOTHBONOJONKHG
HPOCBETJEHHIO. :

OGbekTHB anmapara B Hepabouee Bpems Hep-
MHTE BCPTHA 3aKpbiThiM Kpbllwkoi. Ecan npw
POEKIHOHHOA Neyatd NpHMeHsieTe OOBEKTHB H3
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tdoroannapara, He ocTaBnsfiTe OGHEKTHB B YBeJH=
yntese — OH ObICTpO 3anwwiutcs. Cpasy ke 1o
OKOHUYAHHKW PaboThl 3aBHHUYMBAHTe €ro0 B KaMepy.

[lpn BblIBHraHuu o6bekTHBA B pabouee noJso-
JKeHWe He nepekalunBafiTe ero H He mpuJaraire
4ype3MepHbIX YCHJHHA — nepekoc Tyfyca npH noBo-
poOTe MOXeT BbI3BaTh HCKDHBJEHHe €ro 3anJe-
YHKUB B 11a3aX WITLIKOBOIO COCIMHEHHS H, CJefO-
BaTeNbHO, HApYLUeHHE MPAaBHJAbHOCTH NOJIQXKEHHS
00beK1UBa.

[lpy BLIBHHUMBAHUY W 3aBHHUHBAHHH OODBEK-
THB4 B KaMmepy YyCTaHaBJHMBaiTe ero omnpaBy Ha
DAMH MeTp mo wKaJje paccrosnuil. Takasa ycra-
doBka obJieruacT 3aBHHUYMBaHHE H, CAMOe IJ1aBHOe,
fpeloXpaHsieT JAajbHOMED OT BO3MOXHOH paspe-’
ryaupokd. He ToponHTech np# BBHHUHBAHHH
00beKTHBA B KaMepy, — MepekalliBas ONpasy MpH
BBHUHUMBAHHHU, MOXHO 3aKAUHHTb BblIBHXHOH
BTVJKOH ONpaBbl KyJadoK AaibHOMepa, 4TO MpHU-
BelE€T K Da3peryJUPOBKe [ajJbHOMepa HJH faxe
- K nopde Kpasi Xo10BOH pe3bObi onpaBbl, O6beKTUB

JAOJKeH 3aBHHYMBATLCA B KaMepy COBepLIEHHO
cBobonno. Hekoropoe HeGosiblioe ycHaue CrenyeT
NPHAOKHTL TONLKO JIJS OKOHUYATEJNbHOH 3aTSXKKHU
pe3bObi, AJs1 npeloXpaHeHHs 06beKTHBA OT CaMo-
NpOH3BOJbLHOrO OTBHHUMBAHHA NPH HaBOAKe Ha
pPe3KoCTb.

ObGeperaiiTe annapat OT BAard ¥ He JAepiKHTe
ero B chbipoM nomemieHUH. . CbhIpOCTh BLI3LIBAET
40
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KOPPO3HI0O MEeTaJNIHUeCKUX Jmeraseff, HeGJaronpu-
AAITHO CKAa3blBaeTCsi Ha NPOCBETIAIOINEH MNJeHKe
JHH3 OGBEKTHBAa M NPHBOAUT K NOABJIEHHIO Ha-
JIETOB Ha OITHKE.

He caejgyer moasepraTh annapar pPe3KHM H3-
MeHeHHsIM TemncpaTypbl. Ha cuabHOM Mopose
XpaHdTe ero nox IuyGoH H BHIHMMAHTE TOJbKO-
Insi cheMKU. [Ipu BHeCeHHH XOJOAHOTO anmapara
B TellJioe TNOMeLIeHHe He OTKpbiBaiTe QyTasp, BO-
u3bekaHHe 3anoTeBaHHs, TeM OoJjee He CJelyer
NpPOTHPATh ONTHKY HJH HCKYCCTBEHHO MOHOrpe-
BaThb annapat. OctaBbTe oTOANNAPAT B 3aKPHITOM:
¢dyTasipe U jafiTe eMy OpPOrpeThCs [0 Temmepa-
TYpHl NOMeLIeHHS. ' .

He wnocure 3anacHble KacceThl B KapMaHax
He3aBepHYTHIMH B OyMmary — nblilb  3a0beTCsi B
KacceThl W OyzeT mapanaTth INVIEHKY.

He Ttporafite najblamMM BHYTpeHHHE JeTanu
MeXaHH3Ma, OCOGEHHO HTOK, 3aKPbIBAIOMIKH Kpas
wTopok. [IpH HEOCTOPOXKHOM OOpaUIeHUH MOXKET
[POH30HTH 3aKJWHHBAHHE IUTOPOK KpaeMm IIHUTKa
M 3aTBOp BHIieT W3 CTPOd. 3arps3HeHHe Nalb-
NAMH NJIACTHHKH, NPHXUMAOILEH IUIEHKY, BbI3OBET
.MOsIBJIEHHE KOppO3WH, KoTopas OyleT uapanarhb
OJeHKY.

[Ipu ¢oTtorpadupoBaHuH €O LWITATHBHOH ro+
JIOBKH He HaKJIOHSIHTE anmapar, He CCJIaCHB npea-
BapHTeJbHO 3a)KuM Iuiapuupa. B 3aroM caydae
KpenJieHHe [IUTaTHBHOTO THe3jla KkaMmepu OyjeT

4k
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HCIBITHIBATL YPE3MEPHYI0 HArpysKy, YTO MOIKET
HapyWHTb KpENJICHHe THe3Na H jaxe Jehopmu-
PoOBATb KpLIKY annapara. YCTaHOBKY Heo6Xxo-
JIUMOTO MOJIOXKEHHSI KaMephl AesafiTe NpH MNOJHOM
OCBOGOX/JEHHH LIADHHPA H TOJbKO MNOCTE yCTa-
HOBKH (DUKCHPyHTe NOJIOKEHHE Sa>KMMHBIM BUHTOM
inapuupa. Ecam ycrtanaBnupaere Ha IITaTHBe:
-annapar Ges QyT/ispa, TO Ha BUHT IITAaTHBA Oje-
‘BaiiTe KAPTOHHYIO NPOKJALKY — OHA MPENOXPAHHT
HHXHIOIO KpBIWIKY amnnapaTta oT LapanuH

He cnenyer npoussomuth pasGopky kameph
# OOBEKTHBAa B JIOGUTENbCKHX yCjaoBHAX. Hes
yMmesnas pasGopka 6e3 CHeHUasbliblXx HHCTDYMeH:
"TOB H NPHCNIOCOG/NEHH! OOLIYHO MPHBOAHUT K MOpYE.
-annapara.

Bosbmoe 3HaueHwe AJsi COXpaHHOCTH ONTH:
HeCKHX JeTajedl anmnapara -HMeeT NpaBHJbHAS
YHCTKA HX OT 3arpsAsHeHUH M HaKaMJIHBAIOEHCS
{1bIJTH.

He npumensifite 11 NPOTHPKH ONTHKH HOCOBBIE
TJIATKH, 3aMily H T. O.— NblJb, DPHCTAaBIIAs K
HHUM, JIeTKO I[aparaeT TIOBepXHOCTH CTEKOJ H
_JIAHS.

[lepen 4MCTKO! ONTHKH Npexje BCEro HeoGXO-
JIHMO CAYTh NBWIL CTPYEH BO3LyXa H3 Pe3HHOBOH
TpYWH WIH YJaJUTh €e YHCTOH MSATKOH OejHubeit
HJIH XOPbKOBOH KHMCTBIO — TBepJble NbIAHHKH MpH’
qocaenyome NpOTHPKE MouapanamoT  JHH3EL:
KHCTOUKA JJIsi CMaXWUBaHUA ML IOJKHA ObITh:
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fipeBapUTEeIbHO O6Ge3)KHpeHa, T.e. TIATEJNbHO |
NpOMBITA NETPOJIEHHBIM 3PUPOM ((DpaKUUH JIETKOTO

6ensuHa, oTroHsemble npu 40—70°C), TosmyosOM

HJIH JPYTHM KaKHM-JHGO YHCTLIM pAaCTBOPHUTENEM

H 3aTeM npocyieHa. OGe3KUpeHHOH KHCTbIO Gesy-

CJIOBHO HeJib3s NPOBOJHTbL MO PYKe HJIH NpHMe=
HAITh. €¢ JJ11 OYHCTKH ONpaB M IPYTHX yacTed

anmapara. [Ibib, DpHCTAOMIYID K BOJOCY KH3

CTOYKH, YyJHansiTe NOCTYKHBAHHEM €€ DPYKOSTKH

0 Kpa# croJsa. ‘

UHCTKY ONTHYeCKHX NOBEpXHOCTeH OT NsiTeH
TPSI34 H XKHP&, OCTaBLIKHXCS NOCJe YAaJeHHs NblJH,
Jyuqie Bcero fenatbh cMechto 900/, nerposefiHoro
atupa u 100/, uHcTOrO CnNUpTa, NPH HOMOIIH
YHCTOH THIPOCKONHYECKOH BaTbl HWJIH XOpOLIO
BLICTHPAHHOH MSTKOH NOJIOTHAHOH TPANOUKH. [IpH-
MeHeHUe paCTBOPOB MieJoyell U KHCJOT COBep3
IIEHHO HeJOMyCTHMO.

UncTka JOJIKHA TIPOU3BOAUTHLCSA TaK, YTOOH
HCKJIIOYHTb CONPHKOCHOBEHHE PYK C BaToi Mg
YHCTKH H C MOBEPXHOCTSIMH CaMHX Zeranedl. [laxe
He3HauyHTeJbHOE 3arps3HeHHe BAaThl XXKHPOM, BCErja
HMEIOLIMMCS Ha KOXe pPYK, 3aTpyAHsieT YHCTKY.

Tpsinouky uJ¥ BaTy CJerka yBJAaXKHAIOT yKas
3aHHOM CMEChI0 HJH YHCTBIM CIOHPTOM H NpOTH-
palOT OYHILAEMYIO JHH3y KDYTOBBIM JBHXKEHHEM
OT LeHTpa K Kpato. Ilpu uMCTKe BaTOi HEOOJb-
IIOH ee KJIOYOK NJOTHO HaMaTbiBalOT HA TOHKHA
330CTPEHHBIH KOHell IepeBSHHOH HJH aJIoOMHHHEe-
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BOA NaJIOUKH, 3aMeHfil 3TOT TAMIOH NOCJe KaX-
AOTO MPOTHPAHHS JIMH3BI, JO NMOJHOTO yAAJeHHs '
sarpsisHeHui. BaTa HamaThiBaeTCss Ha Najlouky
6e3 nomowH najbueB, BpalleHHEM MAaJOYKH, NpH-
HKATOH K KaKOMy-JH60 IpoTepTOMy 3(hHpOM Npe-
mety. O6UJIBHOE CMauYUBaHHE TPSINOYKH HJM BaThl
HeJIONYCTHMO — H3JIHIIKH JKHJKOCTH, CTeKasl NpH
HaxuMme Ha JinH3y, GyLyT OCTaBJSATH MOCJE BhI-
CbIXaHHSI KOJIbIEBbIe 3aTeKH IpPs3H.

KucTe nocnie 4HCTKH CJlelyeT XpaHHTL 3aBep-
HYTOH B YHCTYIO NANMPOCHYI0 GyMary B 3aKpbITO#
CTEKJIAHHOH GaHKe, COBMeCTHO C BaTOH MU Tps-
MIOUKOH, NPUMeHSIEMOH AJSl UHCTKH.

1. O nysnipax B CTeKJe JNHH3
o6beKTHBA

CrenuasbHbEIE COPTa ONTHYECKOTO CTEKJA, npHu-
MeHsIeMble BO BCEX CJOXKHBIX ONTHYECKHX NMpHOO-
pax, 0Co6eHHO B (DOTOOOBEKTHBAX, BKJIOUAIOT
MeJIKHEe Ny3bIPbKH, KOTOphle 06pa3yloTcs B CTEKJE
B NpoLlecCe e€ro BapKH.

[TysbipbKH, BCTpeualwoli#ecst B CTeKJe JHH3
00BbEKTHBA, KaK Ha KayeCTBe MOJNYYaeMbiX CHHM-
KOB, TaK M Ha CBeTOCHJEe OOBEKTHBA, HE CKasbi-
BaloOTCSI.

CymecTByiolee y HEKOTOPLIX (hoToMOGHTE el
npejCTaBjeHHe O TOM, YTO H300paKeHHe Iy3blpb-
KOB [OJydaeTCsi Ha HEeraTupax, COBEpILIEHHO He
44
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COOTBETCTBYeT JeficTBHTeNbHOCTH. McXxona u3 us-
JIO}KEHHOr0, NIpeTeH3UH NOTpebHTeNel Ha HaJnuHe

NysbipbKOB B JIHH3aX OOBEKTHBAa 3aBOJIOM He
OpHHUMAIOTCA.
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NPHUJOXEHHE
Juteparypa

F'YCEB"A. Cnytuuk doronoburens. Hsn, sMockosckan
[MpaBna®, 1952 r.

KAUEHEJIEHBOTEH 3, Csofictea u NpHMeHeHHe
gororpapuuecknx marepuanos, [ockuuowsaar, 1950 r.

JIAIIAYPH A. A. [Ilpocsersiennui boToOGBEeK THB.
Fockunousnar, 1952 r. :

MHUKYJIMH B. ®ororpapus B 25 ypokax. T'ockuuo-
usnar, 1949 r,

MUKYJIMH B. [lonyuenue MEJIKO3ePHHCTHIX  oTo-
H306paxkenul, ockunousgar, 1948 r.

MHKYJIUH B. IlpakTHka ¢oTocheMKH. [oCKMHOH3-
aar, 1950 r.

OTHEB C. W. ®otorpadus xusoii npupoasl. Mag,
MockoscK, ofm. uenbiTaT. npHpogbl, 1949 T

COJIOBEH U. M. Cmytnuk (oTomobuTens, 2-e zon,
H3A. ['ocuanar. TexH. JHTepaTypHl Ykpaunsl, 1951 r,

STOJA-TOBOPKO B."A. PykomoacTeo no ¢oto-
rpapuu. [ockuHousaar, 1948 r.

SILUTOJIA-TOBOPKO B, A. MeuikosepHucTOR nposB-
JIeHHe,
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B KOMIIJIEKT POTOAIIAPATA ®3/1-2

BXoA4gur

l. ®orokamepa . . . . . . . | IUT.
2. dotoobbekTUB 30 . . . . 1 wr.
3. Kaccera ABYXKODIlyCHAas1 MeTaJ-

Jidyeckast . . S
4. Ilpuemuas karymka Kamepol .1 owr.
5. 3awuruas KpbllIKA 00beKTHBa . 1 .
6. ®yrasp ¢ manseduniv peMHeM

H IITaTHBHOI raitkofi . ., . . | wr.
7. Kpatkoe pykosoactzo . . . | LT.
8. Macmopr . . . . . . . . 1 wr.

OTMETKA MATA3HHA
O IPOLAJKE

Ilpn  BekpwiTHH  KoMmAexkT noONHOCTBIO
COOTBETCTBOBAJ NACTIOPTY.

IHramn

MaraskHa (noanxuck)

«__» 195__r.
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Puemeavug notpeurenci!

Y a0BAeTBOPSS NOKeIaHHNs ¢roTo.11001-
renell, NOAb3yWOHIMXCA (oToaunaparamau
®»3J[-2, 2aBox H3MeHiIT  KOHCTPYKIHIO
BXOJHOFO OXHA Na/pHOMEPA.

MzmeHeHHast KOHCTPYKIHA BXONHOTO
OKHA JaJbHOMEpA ponyCcKaeT OBCTPYIO 1
JAeTKYI0 NOApery/npoBKY JlaJibHOMEDA W
yJaydllieHa No BHeUWHeMY.BRLY.

B cBasu C TeM, HTO OGOAbUWIHHCTBO
dorosobuTeelt He HMeeT onpiTa padoTH
¢ crrenna/bHbIMH JBYXKODMYCHBIMR KacCe-
TaM#, 3aBOJL 00pallaeT BHHMAHHC doro.io-
Gutesel Ha HEAOMYyCTHMMOCTBH pas-
pAAKH KAcCeThl BhITATHBAHUEM IJIEHKH H3
3a0epTofi KaCeeThl, TaK Kaw 1pH 3TCM Ha
fn1enKy OyayT HaHECEH.H raybokre uapa-
NHBBL. '

Jlist  paspalKd  KaCCeTH HEOOXOAHMO
sakaTh HA BHICOKYIO TOJIOBKY W NOBEPHYTH
3a puQcHHLE KpaH JOHBILIKO BHYTPEH
Hero IH/JMBAPA Tak, 4ToOH cosmajaH Tpe-
pean B umakHnpax. fpu sTOM BHYTpPEHHHH
LAJMHAD JEFKO BLIHMMAETCs M3 HaDy:K-
HOrO. 3aTeM KaTymka C TUIEHKOH BbIHH-
MaeTcsi U3 BHYTPEHHErO UMJANHIADPA. '

[lsi BAKOT/IEHHA ONbTA IKCHIyaTaunt
3aBOJ NPOCHT mpHcaaTh Bamn 3ameuanisa
4 foxenanus no ajupecy: XapbkoB-23,
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